Atmospheric polycyclic aromatic hydrocarbon profiles and sources in pine needles and particulate matter in Dayton, Ohio, USA Third-year needles were identified and selected by gaps between growing segments on P. nigra. Third-year needles were not identifiable on the P. strobus in Yellow Springs so second-year needles were sampled. 
Results and Conclusions
The particulate matter and pine needles collected different fractions of PAHs from the atmosphere. Most of the PAHs entrapped by the pine needles were 2-, 3-, and 4-ring PAHs compared to the particulate matter filters, which contained 4-, 5-, and 6-ring PAHs.
Information inferred about the concentration of atmospheric contaminants in air quality testing could be misleading if analysis is limited to only particulate matter. There was also a tendency for PM to contain greater amounts of high molecular weight PAHs during colder months.
The PAH profiles of the two different species of pine trees were very dissimilar. Exceptions to the seasonal trend are the P. nigra samples collected in August (2009), which had the highest measured PAH concentration during the warmest month due to a very high concentration of phenanthrene. Information extracted from pine needles proved to be more productive in assessing the level of PAHs related to traffic emissions (lower weight PAHs).
However, relying solely on pine needle data would overlook the major presence of high molecular weight PAHs and significantly underestimate the contributions of combustion and industrial processes to the reduction in air quality of a particular region. In addition, it is still not clear how best to estimate concentrations of atmospheric PAHs from pine needle concentration measurements.
This study is the first to combine data from both active and passive sampling in the same bivariant plot of BaA/(BaA þChry) versus Flt(FltþPyr) to identify the origin of PAH contamination demonstrating that PM and pine needle data complement each other. More importantly, the industrial and municipal activities in the area coincide with the conclusions drawn from the bivariant of PAH ratios.
Introduction
Polycyclic aromatic hydrocarbons (PAHs) were measured in pine needles (passive sampling) and on high volume particulate matter (PM) filters (active sampling) over a period of eight to ten months at two separate sites in the Dayton, Ohio, USA metropolitan area: Moraine and Yellow Springs.
Total PAH concentrations for PM ranged from 77.4 μg/g to 837 μg/g (dry wt.) at both sites with high molecular weight PAHs being the predominant form that tended to be higher in concentration during the colder months. Total PAH concentrations for pine needles varied by tree species and location. With an average concentration of 4187 ng/g, Austrian pine (Pinus nigra) needles in Moraine ranged from 2543 ng/g to 6111 ng/g (dry wt.) with the lowest and highest concentrations occurring in October and August, respectively.
The amount of phenanthrene was extremely high for August, 4200 ± 112, which could have resulted from the close proximity of the tree to the parking lot at a firehouse. White pine (Pinus strobus) needles in Yellow Springs had an average concentration of 384 ng/g and ranged from 127 ng/g to 589 ng/g (dry wt.) with September and November, respectively, having the lowest and highest PAH concentrations. The 2-and 3-ring PAHs were the predominant form in P. nigra, while the 4-ring PAHs predominated in P. strobus.
Total PAH concentrations in P. nigra were an order of magnitude greater than for P. strobus. A bivariate plot of BaA/(BaA þ Chry) versus Flt(Flt þ Pyr) allowed the PM and pine needle data to be included in the same source analysis and indicated sources of PM at both sites were biomass and/or coal combustion. This plot also suggested PAHs in Yellow Springs P. strobus originated from petroleum combustion sources, whereas PAHs in Moraine P. nigra originated from petroleum combustion with some sources more aged or remote.
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